Is the critical pathway effective for the treatment of gastric cancer?
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INTRODUCTION
The critical pathway (CP), also known as the clinical path or pathway, is a set of guidelines for patient care that outlines the objectives of the patient care plan along with the corresponding ideal sequence and timing of physician and staff action for achieving these goals with optimal efficiency [1, 2] . The use of the CP is intended to allow for the standardization of patient management, as well as improve the quality and efficiency of patient care. The term 'clinical pathway' was coined in 1985 by Zander et al. at the New England Medical Center. The CP is used for the treatment of many medical conditions across the continuum of care [3] [4] [5] . Some studies have found that the critical pathways can lead to a decrease in postoperative length of stay and hospital charges, such as in colorectal [6, 7] , liver [8] , vascular [9, 10] , obstetric [11] , urologic [12, 13] , and pediatric procedures [14] . However, compliance with the CP developed for treatment of stomach cancer was lower than for other diseases.
Therefore, we investigated the low compliance rate of the CP for stomach cancer and analyzed the effectiveness of the CP for reducing the length of hospital stay and associated care costs.
METHODS
The were performed in the outpatient clinic. After the patients were admitted, the presence of concomitant diseases was assessed and consultation for operative safety was obtained. The patients underwent bowel preparation at preoperative day one, and antibiotics (intravenous Cefazolin and Gentamicin) were administered before surgery and on the first postoperative day. The nasogastric tube was removed when the patient passed flatus and began taking sips of water. In the absence of complications after the ingestion of water, the patients were started on a semi-fluid diet. The patients were maintained on a semifluid diet for a minimum of two days, after which time they were placed on a soft brand diet. The closed suction drain was removed after water was ingested without complications. After confirmation in the pathology report, the patients were discharged from the hospital.
CP groups
Patients were assessed using preoperative laboratory tests and diagnostic modalities (endoscopy and CT scan); concomitant diseases were also investigated and consultation for operative safety was obtained at the out-thesurgery.or.kr In the absence of specific complications or complaints, the patients were discharged from the hospital on the seventh to eighth postoperative day (Figs. 1, 2 ).
Surgical procedure
All cases underwent either a radical subtotal gastrectomy with gastroduodenostomy (Billroth I) or a gastrojejunostomy (Billroth II). Roux-en-Y esophagojejunostomy with or without a Paulino pouch was performed after total gastrectomy. D2 lymph node dissection with curative intent was performed on all patients [15] . For tuCritical pathway for gastric cancer mors located in the lower third of the stomach, the double-stapling Billroth I method was used [16] . However, if the tumor extended to the upper part of the stomach and was located close to the pylorus, or if there was a scar at the duodenal bulb, Billroth II gastrojejunostomy was performed. Billroth II anastomosis was generally preferred when tumor invasion extended beyond the subserosa.
Application and termination of CP
The designation of cases to be managed by the CP and 
Statistical analyses
Statistical analyses were performed using SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA). The data are presented as means ± SD. For validation of significance, the paired t-test and the χ 2 test were applied. Data were considered to be statistically significant if the probability was less than 5%.
RESULTS

Patient characteristics
The mean age of the patients was 59.2 ± 12.1, and the male to female ratio was 2.1:1. The most frequently performed surgical procedure was radical subtotal gastrectomy (476, 75.4%), followed by radical total gastrectomy (121, 19.2%), proximal gastrectomy (22, 3.5%), and pylorus preserving gastrectomy. A combined multi-thesurgery.or.kr Comparison of non-CP and CP groups in EGC and AGC patients showed no differences between these two groups, except for a higher number of subtotal gastrectomies in the CP group of AGC patients ( Table 1) .
Comparison of morbidity rate and readmission rate between non-CP and CP groups in EGC and AGC patients
The overall morbidity rate was 18.7%, and there were no significant differences in the morbidity rate between the non-CP and CP groups in the EGC and AGC patients (P = 0.10 and P = 0.15). In surgical complication assessment, fluid collection was more frequently noted in the non-CP group than in the CP group in AGC patients (P = 0.02), but there were no significant differences in other complications. Additionally, four patients (1.8%) in the non-CP group and one patient (0.9%) in the CP group in the AGC group required readmission 30 days after surgery, but the difference was not statistically significant (P = 0.66). There were no mortality cases in either group (Table 2) . 
Length of hospital stay and cost comparison between non-CP and CP groups in EGC and AGC patients
The mean length of preoperative hospital stays were significantly different between the EGC and AGC patients (P ＜ 0.05). The mean length of total hospital stays was 18.4 days in the non-CP group and 15.6 days in the CP group in AGC patients, and this difference was statistically significant (P = 0.01). However, there was no difference in the mean length of postoperative hospital stays between non-CP and CP groups in either EGC patients or AGC patients (P ＞ 0.05).
The postoperative and total cost of hospitalization was not statistically different between either of the groups (P ＞ 0.05); however, the mean preoperative costs were significantly different (P ＜ 0.05, Table 3 ).
Termination causes of gastrectomy CP
The most common cause of the termination of CP in gastrectomy was the need for additional medical care (52%), followed by the incidence of postoperative complications (24%), performance of additional unexpected operations (9%), patient non-compliance (4%), and non-reported or technical errors (12%) ( Table 4) .
Comparison of CP application and completion rate
The application rate of the CP in gastrectomy was 43% and the completion rate was 19%. The CP was applied in cases of mastectomy, thyroidectomy and laparoscopic cholecystectomy at rates of 99%, 98% and 53%, respectively. The completion rates for CP in cases of mastectomy, thyroidectomy and laparoscopic cholecystectomy were 58%, 45% and 53%, respectively (Fig. 3) .
DISCUSSION
Hospitals are under pressure to reduce costs while thesurgery.or.kr The completion rate of the CP for gastrectomy patients was only 19%, but the rates for patients undergoing mastectomy, thyroidectomy and laparoscopic cholecystectomy were 45 to 58%. We conclude that CP is more effective in patients with benign disease or undergoing nonbowel surgery than in those undergoing gastrectomy. This is possibly due to gastrectomy being a major operation often associated with postoperative hemodynamic changes.
In the present study, the most common causes of the termi- We conclude that the introduction of the CP in cases of gastrectomy is unnecessary. We recommend increased utilization of preoperative examination and operative surgery consultations for decreasing the length of hospital stay and the associated costs of hospitalization.
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